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m m m 

-*mR n Amm^z * -<dma\z & & j v z w >wjm<o^m 
5 &ffi#m 

10 

^^v^t. t vxmmm^m\z^x%mwumm^n-Oo m* ammo® 

3%tC«koT§8fi6$nfe (Capecchi. MR., Science (USA) , 1989^, |g244#, p. 
1288-1292 (review) ) . C O^teTttKTCk 5 &¥Hfe«£o llv^X^ 

*Bfl&£8IIHll&3SEK:#AU 7 v^X?r^^-r^« 4) 
ES^^ft^O^m^J^^^^nT^^^^X^ilSiJb, SSBBlCfcoT*^ 

ilRNATi (RNA interference) tVOa^SSS^ 
Tl^S. ^nttfet "b^JftA (C. e 1 e g a n s ) , z/a Vz?b ^/tl, jftt^j 
fc^Tjlffi^tlfeSI^T* #I6<)^mRNAO^J(:MM5-*|RNA$i 
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(Hannon. GJ. , Nature, 2002^, |g418#, p. 244-251 (review) ;#S2 0 

02- 516062 -Sf&fg (WO 9 9/3 2 6 1 9§) ; 8 - 5 0 6 7 3 
4 #&?R ; W m 2002-5074 16 #&#R (W09 9/4 9 0 2 9^) ' ; # 
^2003-516124 (WOO 1/2 9 0 5 8^) #flg) . d CD 
RNAfittlfto^ti^T^XI^fegt^^t^Snxi^ (Elbas 
hir, SM. et ah, Nature, 2001^, fg411#, p. 494-498 ; McCaffrey, AP. et a 
1. , Nature, 20023s fg418#, p. 38-39 ; # ^ 2002-502 0 1 2 ( 
WO 0 0/4 4 8 9 5^) ; 2003-514533 -J§-&*g (WO 0 1/3 
6 6 4 6^) #M)c CtlSTO— ^©filWfCt 0, Jg*ftHl&ft£ CiAUfc-* 
MRNA«^2 2 5J^WKO/hSftRNA^#Sn, ^n^mRNACA 

(Tuschl, T. et al. , Nature Biotech., 2002^, ^20#, p. 446-448 ; 2 0 

03- 52937 4-5§&$g (WO 0 1/7 5 1 6 4^) ; WO 02/44321 
*k&m o ya^ya^I^MtttS^iRNAI^oTmRNACD^ 

UTte, 2 0~3 0 I/t? HOi^Z^iRNACioTmRNAO^jl^ 

ij§# $ n& n £ $ nx v> % a«, s ^ - *n rna \tmm$mmm \z&<<d 

mRNA$it^ife^|$nT^I) (Elbashir. SM. et al. , Nature, 2001^, 
S£41 1#, p. 494-498 ; ffl^#fFffil?WO 0 0/1 7 5 1 6 4-^A°>7U^ h) 0 

s i RNA^H$/X'xA^^$g^$nTV^(^I^^Miyagishi, M. et al. , 
Nature Biotechnol. , 20025s f£20#, p. 497-500 ; Hasuwa, H. et al. , FEBS L 
ett. , 20023s fH532#, p. 227-230) ifi, s i RNA£fiJffi-f &RNA i \%. 

tz^ 0 stc, #u*^~ e i i i %7n^-?-te±Tm&M\z&\,>Tmm&^ 

•?Z>fz®. »^WCRNA i %mi8.-r&Z.£\%?fPlffi-C$>Z> 0 

-7j, i&^M£:mj-3#U ^.^-if I I ilffl^fcRNA i Tte, ^-Ol/X 
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>y^;i/eiTO%ttft^n5^iW$nTi/^ (Kaufman, RJ. et al. 
, Proc. Natl. Acad. Sci. USA, 1999¥, fft96#, p. 11693-11695) 0 mm\Z±m 

n A^m^mmiz^xmm^^fzm^izu, mmim^mz^yn^m.^^ 

*ITV>3 (Elbashir, S. M. et al. , Nature, 2001^, I411t, p. 494-498) . 

*^bj«, a watery v & &v >znitwi®&ia&fr'omm\zftm*r&j5 

#01 R N A$#Sfi5&«T^It S h =7 >X >>x n yZMMZfEMTZ Z. t & 

x-^tat, BW3t^©y y ?yv>mw&ffi&frz>mm\zftMT*%2>}i^7Lfeo 
tz\x*mwm\t, awi^ibTK^i^sk i*ij?l, ^©ski ite 

^©mRNAiBJlJfc^JStS 5 4 0 b p ©-^iSRNA^^^-T-g)^^^ — £f£ 
M U C ©fB^^ ^- ^aJI A L h v >7> i?x - >;/ £ ^ ^7 x ^VEWk b £ £ 3 > 

^oh^^^x-^^v^x^f^s k i mm-wxtmmiz. m±&$>\z 
*fsw^u. ±tZ(D£vizmmisr£mm^p?—%m^rcRNA^m&mm 

Tftfr-fe, #fgU§te, .BAT© (a) ~ (c) : . 
(a) U~F<D (a-1) X« (a -2) ©IlE^iJ : 
(a-1) ift£fc^©£gB^L<fci— ^£:n-FT5:&gI3#K Xtt 
(a- 2) (a-1) ©&Sffi#lfc**L*B*| ^E^S^DNAtT, h 

u >$?x>h^frTT?/w^ij^xnDNA43 - K*r stasia 
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(b) (a) (D^mmmzMvmmm'vhv. fr-D&mfaon&mmn ; 

(c) )V-7°mi$,*n - FU ±fB (a) (Di&mmmt (b) ©&g|3?iJ £ £ 
RNA (ds-RNA) ^i£2n3 d <h £«Ff& ZI^IIRNA^^^ 

#l*J£lM hXtfo^-OPx (CMV) lO^it^yn^E-^-^^S 
Sfe-hfB-^mRNA^^^^-H, tsblz (a) ~ (c) ©m»|3^J©± 

if -f AgBte ^ tr £ £ ifift £ b v> . 

±ffi—#«RNA|g3g^ ££>{C (a) ~ (c) CDfflSiB^lODT 

«EfcRNA#U^7— If&tfjJbSi^Siaani, ^9^.«IS^-r*feOT?tt«:^^ M 

y z >m®-e& Zo ±ib a watery swales 
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miliar) 

±tBgwa^y vitro hmw<DW}W£VT\z.m.%.znz>%<D'~cm£^tf, 

sk i ji^^ji^b^^^ic^, #^iss^^> %LmMj&mi%, &.z£mu-e 
giAMn s k i -^mRNAmm^trp-oimm mi a) , rixs 

ki-*iRNA^3-Kt^« (@1B) ^^^W^^-rElTrfe^c 
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tt&S k i ^ >;^RI/^KDlT^t!>xx^ >^d y h#*fOlg**^r 

H5tt, «fc*W-Sft«d s -RNA©We IF2aOU >®Hb^teI># 

!6AHSk ir*|RNA^S^^-HJ;§Sk i mRNACD^i^ 
tRT-PCR(DfeI^t?iTfe§. 

06 Bfci, S k i r*iRNA|8S^^-l:«k5S k i mRNAC^i 
Rf»l:MbfcRT-PCR©*S*S^tHT»S. 

07 A~CB> — R NAil^i/ ^ - S $ tlfe*^- R N A # 

-t'(Pp-luc) i£44SrttS983fc3M£ (a. u. ) X^zfuy Mfcra^. 
0 7BH ^5'>^^er;i.->7x7-if (Rr-luc) Stt^ffijSHg^-ffi-C 

@8Ait S k i Z*iRNA^i7^-3it§A$tlfeh7>7^i-7^ 

0 8Ba, Ski ~2js:flRNA^^^^-^A$n^: h7>7i?i-«^ 
W7sm\Z&V}Z> s i RNA0#4^t/-f>yD>; 

0 9lt Sk i=12|5:iRNA^i^^^-^A$nfch7>7 > yxZ7^-7 
010(1 Ski -#mRNAB^^-J&*#A$nfc ^7>X^^ 
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111(1 Ski z*iRNA^^^-jl?iA^nfeh7>Xviz>^ 
-j7 X \Z & 3 Stg|5 (7) jij Jfil £ T * 3 o 

Ell 2A~GHSk i mRNA0»J;D?lti^$n5Sk i -*^R 

El 2AH K^y ij >-xty>^^^t. 

012B^C(t RNA in s i t u /W ^-f-tf— ^ a «k O^tti 
SnfcW&W^m^^tS S k i mRNA^I (0 1 2 B) RtfO d c 
mRNA^S (012C) ^^t. 

Ell 2DH •t'iJR^^ia^WJiSiS^fflVifeTUNEL Tyfe'f tCJcD 

012EH BS© y s*7 h^v'U >-Xti?>^filr^t, 

B12FU,in s i t u/W :/U ^ a >£<fc Otfcffi L&IIK^tS 

Ski mRNAfgi^^tc 

Ull 2GH RSfflUfcTUNELT^t'fCgi^t. 

012A~GH^T, a^^T^x, b p D E C A P - 0 - g a 1 £ 
iAUft b?>Xz?x. — y ^T^T;, c«pDECAP-Sk i ^#Alith7 
^yx-y^^^X, dBSki^SY^X (Ski v -) ^^t 0 £f c> £ 
fz, 0 1 2AR^EI:*tt4 TMBj ta^Jik H I j tefg-J$j^ n I Ij 

\%m=mm, roj «bi*f, tlj tt7Kft#ii&*^f . 

£AT, *589!£EMffl£lii9IT5- 2 0 0 2^10^29 BlCtBIH^n 

fcH^H^ffil^f^ 002-31476 A^Oimftm&lEWtZhO-C&K), 

<Dy-JV (Z^lRNAil^^^-) R^ffi^St^i-StXJDT?*?). 
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10 ^0^m#&ft£{£o^Tfe*rr& o 



1. RNATi (RNA interference) 

Tds-RNAJ £*>V>-5) ^^^^{C^-r^^-^-fC, ^CDRNAtDiSIB^J 

fiimm&jizwmznzmm-v&v), rna^>^-7x77>^> r n a i t.^ 

*3ViT«, ^Xh°>l!JcD-2MlRNA£^§5JU £ n£*lffl]&l*ITz::*:ilR N A £ 
20 Itil^tlt, l^lftttCmRNA^lp.ii^nixhl^^ffi^enTti 

^Sni^I&WS&fC&tt^RNA^ 

25 tzm%mmmmz$>\,*T-*mRNA$:%mt£i£&? t-r^m^. ^m^^ta^ 
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2. r*iRNA^i?^-®ii 

DNA^, r*iRNASf|$tS«J;5&mRNAl:fe?$n5Ct^t. * 
fc— JftWfcter&Hj ttt, itfe^n- Kf5DNA*JmRNAl:fi?$nT, 

t^t^feott?.. $ e« k rawate^o— *«irnaj <twu gtfjjtfc 

^fc#UTRNA^#£5l#jgZt-^#«RNA&tgU JMfclftKte, StfJitfe 
fl:^L|@^fl5WJ^tt^r*iRNA0ii$U5. ^©SWiteT®- 
WRNAH ±fc:|3UT£rF© (a) ~ (c) (Dl&mmm : 

15 (a) £AT<£> (a-1) Xtt (a- 2) (D&aiB^J : 

(a-1) BWIfifo^«tb< tt— FTSiMtlEaK Xtt 
(a- 2) (a-1) <D&mm\ZttLmmm?3:®mfrZ>?3:2>DNAhX h 
U >^i>hWTOW^'J^XnDNA$3 - K-r*4KSE?y ; 
(b) (a) ©4&3£E^!lfc:*H^ffi*IWTa&l9, #>"Oi£S2ft(Z>&&E!?!l ; Rtf 
20 (c) Jlz-^^n-Kl, ±13 (a) <Z>i&a@B?!l<h (b) ©MSE^J<h^ 

t§=*iRNA (ds-RNA) MSn5. #§S93fc#V>T • ;p 

±15 (a) ©i£»i3JUWu y ^^^^>*f^©g6<)it^ : ?^±^L< «— BB 
£3- H"f 3J£»1B?IJT&£ (a-1) „ Bttfltfc^fctt, RNA^&3pJffiU 

9 
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<hLT#l1ig1~3 ifim ZfrizZnT ^£ (Nomura, T. et al. , Genes 
& Development 13: 412-423, 1999) . U 7Uy9'—\'3M*<DV ZfUy^— 

#x;K Al&t>6#iSn, ^(&&£K^m&»£ftoTcl3*K GenBa 

: th (X 1 5 2 1 8) , T^T. (AF 4 3 5 
8 5 2), #x;i/ (X 6 8 6 8 3) , AX (NT_0 3 3 7 7 8) ) 0 

*mwiz&^Tte, ^(D£ote&mtsnT^z>i&mmmmm\zm~3\,*T (a) 
'Am&^mzm-^^x (a) <Dis^j£WT^DNA£ss§rr£££^T#<5 0 @ 

691^© r— SPj RNAW£*iJ/HLTym«^£y y^^>T# 

•2>*I^©*2©Ba?lJ£^gU #il*J^ 5 0 0- 1 0 0 0 bp, 5f*l<a5 0 0 

20 ~7OObp0t)0-e$5„ ^utSk ilfe^fflV^i^tH ^JiSSk 
i ?>^?M<DN*iffiffimzffl^ i -TZ>m 5 0 0-1 0 0 0 b p©@23W$?3;bV*o 
1*fc*ffiWK:^ViTtt, (a) ©SSIB^JtbT, S k i Stfc^CD 5 ' «5 4 0 
bp©^J <IE^J#^1) UV> 0 T^XSk 

i Jtfc^ (G e n B a n kll#^AF 4 3 5 8 5 2) lcl^< 0, 

25 eDifr2sSB3&J 1 ~ 5 4 0#fcffl^f 155 0 0-lOOObp 

tVi-5S«©-*«[RNA*^S1i-, RNA^SSI^jgd-rcifc^tiT* 
3 0 tot, «£&©s i RNA (IffiRNA) Srfllffif ^^^©i 5 # 
IWfcrtSttRNA*^»t5fcftO*« (^J2 0-3 0 bp) £jg#L-r*&g 

10 
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l*te<*ffimfr^m§biz-*mRNAmm^?*-&mm?zz£tfm%£tez. 

&*S3?iJ}cMbffiMft&i23aj/^£>J&3DNA<hX h U >^oi> b&^#TTVW 
yU^X-Tl)IIi?iJfetSn§ (a-2) 0 iKDJ^&J&SlB^JT&oTtK 

fflH3t£#6 0 %J^±, £b< «8 0 %J£A±) ^ffSDNA^A-fyj^X 
f£^#£^-5o i^ft^HH tH'J-^AM^l 5 0~9 0 OmM, 
b<S6 0 0-9 0 0mM7?*D, fig*«6 0-6 8t, * b < 6 5 tT© 

(b) (DmmmmZ. ±j£b*: (a) ©^SE^Jfc-tfbffilfcWT&tK j&^jS* 
<* (a) ©*SB3^JtffiffittK:J;0— *«*^'r#SSaf'T?fen««tVi. £ 

09 A « (a) OtSWATCGAGTCTSA^ntHS^tH (b) 
®*SE5!lttGACTCGATT?ifX$n5^it&S. 

(c) ©mSlS^J^, ;P-^fi«&3— Kt^feOTftD, £fc_hlB (a) <D 

(t>) ©msiB^j-h^^^r^o r^-yt^j ^com.^m. 

I56-I5bp> ^tK^l 
2bpt?*5. #S89ifc:;i3lrSTir?£bVi (c) ©^@H^J<£lB^J#-^2, 

±15 (a) ~ (c) (DM.mmm\Z, Ml B\Z5x?&o\Z (c) OD&gga^JS:'*' 
'ttlTl^$ntV^, tot, £*l&©iB#lfcJU RNAI:g?$nfel!SII, 

(a) (b) <Di&mmm*mffimz&y)tt&&-rz>zi 1 iz&-DX. x^a 
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• )l-yffim&G?Z>-*MRNA (ds-RNA) Z. tiZteZo d 

^yx^(Dm<Dmmm^i(DmmTiz±mmmm.^0-^mRNAi!)mm • m 
f&-2tiT{H$E$k(Dm&}mfc^<DmRN Afimm - ftm-£tiz>£?\z. ya^-& 

-^zsyxn^(Dm(Dmmmm^mmvT^^^~izm^^z.t^Mm'r^o 
$*i£*>©Tki&<, mm.m~?u^~-<!?-^ «#i«iyDt-^- mm^m 

te^<D&Mte£mm<D&mzmcTm&mfc?% z: % 0 *%wizio^ 

lz&$LT2>Z\£tf&-znrz7u^-#-&¥g'§r 0 ^o«fc5S^D^-^-^g 

CMV) Silllfif^nt-^-, -f>X'J >Wyn^-^^, Lcklfe 
CD19»^nt-^- Nes t inlfefyD^^ 
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»im®itf$>z> 0 z\(D^^t^mm^m<rztb\z, ^zz-izte. gEMWfcR 

N A ^-^Jif-r § mWRZt/X R N A ^ U J* 7 — t?£f?lt $ -fr 5 IE#I £51^ IT 
t>«kVi. ge«&WfcRNA£Sa0rT£E#l£«, -^©IB^JM{C43ViTgBM 
j^fcWrSftSSEaiftittflcU iOI#:Wl:ttUW AMfci^TSS 
1jU$r2*l£IB?iJT&£ (Huang. Y. , Mo. Cell Biol. 16: 1534-1542, 1996) . g 

mMm&jizRNA&qjmT&mmommmmz. m%&'?&tiix&m\z&ft?z> 

?1J#^3 tC^TE^I^tf Stl*. mRNACD*BIBa©'v©^fTK:tt5 ' *$b<D* 
*yy#HiJ&*Sg*T!&S&a£> (McKendrick, L et al., Mol. Cell Biol. 21: 36 
32-3641, 2001), SW3te : ?©zi*«RNA©1E^IB^fiD*r<"TSiEfcg5ftlljK 
mzRNA&WmTZm&l&WAUs fe?tCJ;oT^$nrc-*iRNA^6 
+ ^ y ^«|jft*3l?3l»< d tk:«fcoT±g3KlS*IlIjB-r«>ci t**-rtrs. SEtt 
jK«K:RNA£«WT£E33J<0#3Ek:<k «9, ^^^tlfe— *ISRNA«gBM^ 

NA±T?f?±$ii-Tte^S:fltil:$-&*E^JSjtftU, JI#WK:fcME^B : 5PJ&**g"& 
T&E^JTfcS (Yonaha. M. et al. , Mol. Cell 3: 593-600, 1999;Yonaha. M. 
et al. . EMB0 J. 19: 3770-3777, 2000) . CCDRNAl U ;* if £#it£-fr3 
E^II'b*fca*#T*md:Mfc:KW-r<5ct3&*T€r, fcl*.fcriK5rr 

^J*E^J##4^^f 55«, Ctl^lSS^nS'bCDTtt^Vio mRNA©tt 
K'MB&frfcttS* *Sg©#U (A) i^ISTftO (Huang. Y. , ffift) » #>J 
(A) (Dft&lZ&QmRNAfcMf&W^&fT'tZo b^WKl&HTte, 3£ 
^$nT^$n^r.*mRNA^I^^«Jf$-&, RNAft^^l^g^f^ 

u (a) *i^**rn«c:©Kjgtt«?efc-r'5*<, — aattKutfu 

13 
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mmt3:^??-iz±mmi$.mm*mAirz>\zte, st, mm^nrcDNA^m 
~>^im hizmAvx^??-\zmm?%^mmj)mmtsft% B ±mm^m 

DNA, mmAJLm&fc (BAO DNA, V hn h7>X^7>DNA, P« 
AI^M (YAC) DNA, P 1 7r->?Et!5|SAI^£#: (PAC) DNA^: 

^ — pDECAP^^- (Deletion of Cap struction and poly(A)) £.m 

*-*mRNAmm^??-\z£-DT, &fe<Dm$E&mfc : ?iz < kK> 
&\z&\,*Tmm-c&z>a 

14 
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mmiz&^T&m-z&z z t&T% % . i r n a ^ c ^ o 

znu-rz z\ £tf-5smT'&2>. 
—*m r n Afggi^ 2 ^ - £ at & m m w \z m^. ti& <o t nu v> **, 

Afc^mmornvt. ex v i v ox<Dummfc^(Dmmwimzmm'v&z> 0 

^mRNA(Dm^Z^K)lH^^(DBmmBi^(DmRNA^mm^nX^^h<D-C 

-zmwrnmizmAis, mmmmm^^^^^ z. t \z & o f^tts-r^ ^ 

fCJcoTl^I^E'iftSKJit^CDmRNA^^ • ^i$tl§ £ £ Id J; D gtfJitfc^ 

^sti mz.\z?>^t7m (Dmm^xm^^^z,t^t 0 ^-^imrna^ 

15 
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»&*fflll&'N<Z)jft£ : ?©ii*A;£ft£ ITS, S»IP^©"7-f ^ D-f >>>x£ v-a 

ESffllfett* K»«JfiXtt8|ffllftMIEfc^||llW*fflViTaAr*. W&miL. 
DNA*J*AStlfclBIIB***lRDI»^fcSt»WK:ftAb, «^PJ$Tl«Si>£- 

?>J©#«E^«SK$nfcfi#:*tfOf^t-rn«, ziaMSRNAfcJ:*-®^ (Fl) ©5 
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5. mm^jvmm 

(mm) ictt), ^<-D^(Dmm^t^)vwim mm^jvmm) t 

nmm<Dmmm^ (Neural tube closure defect) * 81© 

C^JS^iJ 1] Ski Z^iRNA ( d s — R N A) f§?!^;7 ^ — ©f^SSf 

ll-r§^^X5H«, m l Ad^T^-S \z, y^XSHpDECAP (TIB#^ 
) fc, Sk i«fe?©n-KM©5' #j5 4 0bp (IB?'J#-^ 1 ) ^jfAl, 

±iB5 4 o b v<Dmm\zttvmffimt£mw*mfa%\zWAT&z\£\z&vm 

f6U pDECAP-Skittfc. 
5' -GGTGCGCATATG-3' (12^J#-^ 2 ) 

pDECAPte, CMVyn^-^tnp CDNA3 (Invitro 
gen*fc$Sl) fc, iBM^WfCRNA^-^ilr-r§iB^J<hbTfe^$tlfcRNA© 
5' ^mz&n&**y7mm%m&'TZ>Vtf*?'( &%±y h (iB?!l#-^3 ;Hu 
ang, Y. and Carmichael, GC, 1996, Mol. Cell Biol. 16: 1534-1542) , RtfR 
NAl'J^7- If I I <Dm^ZW±-$-&z > ®l&\£VTMAZ H^-f > (1B^J#^ 
4 ; Yonaha. M. and Proudfoot, NJ, 1999, Mol. Cell 3: 593-600) &^TZ> 

t>©T$><5. wircZKDmmwi-tiztfv (a) mn>><?fj-Mzti:^ 0 
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C0388^i7^-^6fi?$n5mRNAH, 1 2 b p ^— tf— jBB#3&t;u 
-yi^ofcXfA • y^it^r^^b, S k i mR N A(Dg2?iJ£ t>^> d s - 
RNA£&5. 

5 18 bp©m X«j8-#9£ h->^— fef3te j ?CDSS4 4 3 ~ 9 4 4 OIB 

E»Uffi»W&E#J*igfaSte#A*r* uttiD, ^n^n** M->7i5 
-IfSSWttSds-RNA^i?^- (pDECAP-Luc) RZS & - 
13 ? 2 hi/^-^Stttt5d s -RNA^JP^^d?- (pDECAP-jS- 
g a l ) £#tflb/to 

lft*R*EM*^toDNA*iEWlk:««-r«fc«)K:*»«fSu re2ft(Str 
a t a g e n e ) fc^3 ViTiid^-fr, EndoFree Plasmid Max 
i Kit (Q i a g e n) Zm^Ttitmhtto 

(pDECAP-L u c S) R^^;Wk>7i7-if©7>5 : t>7RN 

A&ftm-rz&smmzMt'j'jxsi h (pdecap-lu c as) , 5' ^ 

ty7*»iR^iJ (A) T"-r;Vfe'&trsJ i c^;WU2/7x7--H?CDRNA*»3EH-r 
*«k5*»$nfc«*©^^^$ h* (pCMV-LucS) , MtflZ. 5' ^ 
^7ilRWJ (A) -r^Ol/^^ ^"3 hz/¥—¥(D~^.mRN 

A^mi5iiii$n^777>H (pcMv-gai i) zmmisfz. 

El 2 pDECAP-Ski, pDECAP-Luc, MpDECAP 

-/3-g a 1 tt, 5 ' U (A) 5r-f;Hfc*ji*rs, Ski, * 

^M->7i7-f, mSS-ft^t bis?— tfOD 5 4 0-5 0 2 bpGD'NXtf 
>d s - RNA^nfn^-HfS. pDECAP-Luc SRUtpDECA 
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7>^-fe>7,— #giRNAT?&-5 0 pCMV-gal i « % pDECAP — /3 — 
ga 1 t|SIi;^\7tf>d s-RNA*3-Kn^ 5' *F*yZ?m& 



mmm2i ski d s -rna^k^^-i:j;§s k i^^*©{gT 

( 1 ) +Mf >^D >^ 
t h'S*^© 2 9 3 TMMlt, 1 0 % F B S SEflft^fcjR (^~ -> >J h 
; I n v i t r o g e nftM) Sr^tfDMEM ( I n v i t r o 
gen^tM) .*T?J&*bfc. ±fB«^J 1 \Z& ^Tfcm bfe p D E C A P - S k 
i ^775 K&tfFW3M<hLT0. 0 5 u g <DT K- L u c (*^M->7x 
5— fc?583^#*— P r ome g a%h§S) £fflV>TL ipofect amine 

(GibcoBRL) l:«kD 2 9 3 TM (4X10 B ) ^h7>X7i^M 
fco 4 2P#HflMiI^ M£P ass ive Lys i sA*777- (Prome 
ga) IzmmV, mmmW,^}<Dy^n—h^JViyy^^—^yy±^ (Prom 
ega) tfffllt, h7>^7x^y 3 >$J*P£MLfc„ 

»0©IBJfi^U!y h£R I PA»Hf/ty77- (Tr i ton X— 100 1 
%, Tt+'>3-;HthU!7A 1%, SDS0. 1%, NaCl 0. 15M 
, U>»7-hU>7A pH7. 2 0. 0 1M, h^^D-;P 1%) lC??«U 
^S/7x9— IfT-y-fe-f ©«*K:|5eoTW«Ebfc. JrCS k i 
1-1, 9-1, 11-1 Rtf 16-1 (Nomura et al. , 1999, MW (DM-StM 
Sffl^T, <A77*n7h (7xX^>7n-yf^>^) £Shinagawa£ (Shina 
gawa, T, et al. , 2000, EMB0 J. , 19: 2280-2291) £13ifc£nT^«3 <fc 5 IzmM 

$3i7>#>7Uy7-4 >^te«k9*?J9 0 kD©S k i $r >A7S0/t> F#*$£ 
tB£n<5„ 77^Sk i 851^*- (p a c t - s k i ; Nomura, T. et al. , 
Genes £ Development 13: 412-423, 1999) i*l:l^©I©S k i ds-RN 
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A»£^**- (pDECAP-Sk i) £3*ALT, «^i7^>yn 7 
"T^ytf^ftot, S k i ?>A?M(Dm\$d s -RNA0i(:ft#bt, {£T 
Vtc (EI 3 A) o 

P-£-g a 1 -7^77, S k i HH^^- (p a c t - s 

ki) i*l:2 9 3 TmmizmXL, Ski^IMj^^Uc. 
«S k i ^>A°i7Kl/^;KD^T«^6n75:^^/t (0 3 A) 0 j^±(Djf*^ 
Skid s-RNAH Sj#J©i£*iMfifc43^T, #S69l:Sk i ^mU^Jl 

2 9 3 T5SfflJ^{3. pDECAP-Ski^7>FMpDECAP- 
13 -s a 1 ^7X5 F& h7>X7xi7 hL, fifths k i MSno^>/^ 
St£< A7^D7f^ >^HJ:^tBL^ pDECAP-Sk i^^-£J£ 
&T*2 9 3 Ttt!a 7 >X7x^ hbfc^K:^ |*R£ttS k i ^>A^KP 

<;wi<gMb7c (03 b) 0 pdecap-s k i <Dm&)mmt®6 o%(Dmm 

(2) y— tf>yp >/7* 

@2l:^ti^O^/7^- (pDECAP-Sk K pDECAP-Lu 
c, pDECAP-j8-gal, pDECAP-LucS, pDECAP-Lu 
cAS, pCMV-LucS, pCMV-gal i) 0. 8/ig^I^th7> 
77x ^ hb ^ 2 9 3 T3Mt^ ^©4 8BfF^{c|fflJ3§KSWRNA^ttm 
Lfc 0 RNA©M/Jn^#^£, ^rf^vy-> (D I G) ilLuc S DN 

T<D^*«RNA<Z5*^§l/->{C^ViT|^^Tfe^C: < h^^i-fcJe)©3> ha 
-;i^Tfe§o PDECAP-Lu c S^e»fe^$nfe;V>-7^^-1f-tr>XRN 
A©7^:^7>^F«gtc#&brc®{c*fb> p CMV-Lu c s^e,^$n^;i/v- 
7l ^' ^-fe>^RNA«^^K|*i{-#ftbfeo pDECAP-LucSd^O 
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i^>7i y -if Hx^mm © -tM x« y ^ s k k # a £ & © £ -gt-r •§> & . 

liRNAtt^'J (A) ttinv^^^lOfc&fcU — (readthroug 
h) SI(aoTfe?$nfc^tM$tl5. pDECAP-Lu c^^>^^$ 

5 T^ofcfctf), pDECAP-Luc^^^tlfefiids-RNAft t<ll 
$Hb12)8fr $ nxfi R N A <b & o £ £ $ *l £ 0 



(3) ^>^-7iD>^ 

pDECAP-Sk i frZmmZnrcS k i mRNA^W — 7iP>Jit; 
10 ^£l£#T3^£a^£P^3fc&K:, d s - R N A \Z <fc V m&ikZ n& P K R 
*>A°^«^:7— ifcDSKT*^) e I F 2 a © U >MfctKli£KI£bfco 2 9 3 
T«g^,pDECAP^y7^5 HXfipDECAP-S ki^XSFMO. 
6tfg) tl^MIil/TpCMV-U-ga 1.7°7X5H (0. 3/ig) 

rah7>^7i^ hit -^©4 smmmzmm^m^v. s e r 5 itu 

15 >lft^tlfceIF2a (eIF2a-P) \Z$iT Z>*7**-!&mW&i&%:m V> 
X^KJ-Tuv bft-ffi&ft-DTco mvm&, m.e I F 2 a&tf /3-#^ hz/¥ 

-^izttT%m,fe&m^Tnm&itii%:ft~orc 0 #y (i) -#u (o (100 

At g/mL) 11^X2 4B#r B 1MSbfc2 9 3 T«©^?^£l*1£*fl!g £ IT 
20 ^m^BI5{C^To U >m-fbe I F 2 oCWftpDE CAP- S k i &m 

v>fc2 9 3 rimm<D h7>x7i^->3 >iz£ v m&znfefr^rcw^ e i f 2 

a©U>m<b«, #U (I) -atfU (C) TMabfc^f^JfflJJS{C*3ViT«fiJ^$ 
tlfc (0 5) o ^-qT, pDECAP-Ski £#ALfcffflJ®T?te, -f — ? 

25 

(4) RT-PCRM 

ftftttS k i mRNA©l/^»5fcfef:, »iiPCR(RT-P 
CR) ^n-oTc M:fc&]\Zte, pDECAP^7X$h\ pDECAP-Sk 
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i ^7^5 h\ ^pDECAP-j3 - gal^7X5F (# 1 . 5 m g) 
3£teH£i£7t^>A°;7Sf (EGF P) H (pMSCV-i r-EG 

FP) <h*i:2 9 3 TW:h7>X7ii'Mfc„ E G F P Mftifflm$:~t)lV 

5 ,&T?¥HU Ski mRNAi^RT-PCRia^lrbfc. RT-PCRI 

^©l£3l£E!6 A&^B JCt^T,, @6AB, S k i r*tRNA^I^^^- 
tU?)Sk i mRNAO^^tRT-PCRClS^^^U, S k 

i -^ISRNA^g31^^^ — S k i mRNACD^^Sjfill^W^^^f bfc 

10 RT-PCR©^^^f. 

pDECAP-Sk i "CCD h 7>X7i^ya >Kl«fc D > I*J&'I4 S k i mRN 
A©l/^;WiLfc (@6B) „ ^©Sk i mRNAl/^JVCfll^S k i 
mRNA©^Ci?,!)0T*$^eifflt5fc*, -5 7 ^ 5^ 

ye-f *>>DK:J;S h^>*:7;c^ hM©M^m*©f^TS k i mRN 
15 Al"*;H£S!3£L& (0 6 B) . pDECAP-Sk i^775FT47>X7 
hUfcjffllfifc*V>Ttt, l*3*EteS k i mRNA©«|liO. 9^pWT*D 
, p-fiyp bz/y— if d s -RNA^lt§pDECAPy7X5 F (pD 
ECAP-|3-ga 1) Xte^CD^XS Fth7>77x^h L&*IHBBK:*5V> 

Tttfn?n2. 7^r B i^r^3. i^mT&ofc. pdecap^^^ 

20 — j&*&5S3g£*lfcS k i ds-RNAIi Ski mRNAO^iSiitSSl 

^*JE1£ll$i^;iffl)&£:, 1 0%ff7yM (FBS) Xtfirt^KS-g-tyD 
25 MEMt^ilL 0. 5 X 1 0 5 j@©M£ 1 2 ^x;W^U— MC^U ( 1 
mL/«j7x;iO , L i p o f e c t am ine (Invitrogen) SSSlafi 
it©^}:foTffflLT*^JWI/i/7x7-if (Pp-luc) f§5E:7°5X 
(TK- 3 RE x 2 -L u c ; 5?>3f±— ^nt-^-t j8 - 
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F (pDECAP-ski, pDECAP-LucSOlpDECAP-j3-g a 
K pCMV-gal K MCpDECAP-LucS^pDECAP-L 
ucAS) 0. 4 tig, MtffC7 5W * 7 x^— if (R r - 1 u c) 

5 (PRL-CMV, 0. 02/xg) ^tl-^tl b t> >7 7 x 7 h L 

fee 2 4P#|HJgL lyMCal 1 - t r a n s 1/f ;^ ^^iibx*^;^ 

->7x^-if (pp-iuc) «e?©ss3S£gi2gu *aiia*a&fc3 6 mmm 

zlJPy7i7- tfy yiz-f (Pr omega) £ffl^T;y:> 

10 ^^i7A~CIIit„ B7AU, *^My7x7-t' (Pp-luc) 
i&tt&tt*»3fcSM!fc (a. u. ) T*7tny bVfcm&^-t* 07Btt, «7$W 
*^r;W>:7;c^-i£ (Rr-luc) fJtt^ttlMMTya-y FLfcB!£^ 

*^WVy7i7- if (Pp-luc) *^M'>7i7- if d s 

15 -RNA^St5pDECAP7*775 F (pDECAP-Luc) 
h 7 >X 7 x ^ h t fci^l:|?J 5 ^© 1 Cti Ufe (07 A) . -yj\ 
^^y7i7-lf (Rr-luc) «tefctJBMS£gW-;fe:j&>ofc: (H7B) . * 
fcv *^;WI/2^7x7—i?3tfi : ?©PIC«4*©-fe>XRNA*583ST* pDEC 
AP ^X5F (pDECAP-Luc S) t*h7>X7x^ hU^ICli 
20 ^^^;P>'7x^-if^ttt3^#^S.^$^^o7i^\ |WIDMJ^(DT>^-fe>7s 
RNASMt«pDECAP7*7X5 h* (pDECAP-Lu s AS) i:^ h 

oT, d s - RNAOM^^My7 I 7-^ft^$^ 

a*ClST*«Ct^UTVi«. pDECAP7°77,5M^©j3 
25 -# hy-^— if ate-?© 5 0 2 b p d s - R N A(D^mmt, ft&)VXUV 

(pCMV-gal i ; CMV^Dt-^-^W, U^AMMAZ H 

*-r>£^£fc^) ^e»©5* *tym ^^-f-^^Ms^u (a 
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) JH£-&tf/3 -fi^Z bis?— if(7)d s -RNAC^T'tt, mJj<D)Vz/ 

Bfc3c^fBlR <D##g to £ CT$iJ-r •£> & fc&^x & -a e: <h £ ^ b x v> £ . 

C*»J4) Ski ds-RNAfiS^i7^iAtfch7>^vx-<> 

( 1 ) +Mf >^D yj-f >^ 
pDECAP-Sk iXIJpDECAP-ga 1 i \Z&ftZ>2. 2 kbCDBg 

1 I I -B amH I $rJt£A*y 2tf7<0> Sil!) D ft U illX ^ 

XSilPCfiAbfc. x"7X§¥Wte, C 5 7 BL/6 Ntlx^XiC 5 7 BL/ 
6NX(i (C57BL/6JXDBA) FlHix"7X (Hfn^ Z ^7tt<k D A 
^) £<£3S@3fcJ;D#£nfc ! &<£>X&& 0 ^A*fc^©#&<hn t?-ifc£##T-r 
£fca£fC, S k i 13— Fmm<DmW(D 5 4 0 b p^7°n-^tbTl^fcff> 

£>ttfct}L£: 0 ^$i8At^t„ 0 8 A ^43 l>X£#Jtf> 1/- 
pDECAP-Sk i MAb^>X^^—y ^7^^7,, fcM(D V— 

(WT) <D^^z^-t a EI8AcfcO, h^>X> ? x- y£ Ttf S 
k i(Dds-RNA^S^^-^tf5:t»ofc, CKDSIAftte 

(2) y-if>^D7T^ 

001 R N Affl b ? x ~ y ? "7 *7 7. E tC*3 V>X£/& $ tit V>£ £83 

^afcfcfc, S k i 1z>*ti:/D-:/£^X/-1f>:/ny7V >^*^ff 
h7>7yi~7^T>)XI©S»^RNA (5/ig) Siliil, 

s-tfy-juy^j >?\z£K)ftffiistco m\t. mmmmzttmTZD i Gmm 

t>XSk i yn-^«rfflViX^ttlbfco M±©^^W>^;i/-X^-fe$nXBl 

mikznrzss trna&eisb (t#j) c^t. d©^tt, pdecap- 

s k i *mALfcb7>Xz?^-yi7~?V7<mz&\,*T\Zm2 1~2 2i£XcD$g 
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? (08 B) . 

(3) 'J7M^ART-PCR 
5 "7C7^EfcoViT^*fT*fc»K:, Isogen § 

ffl t/*TJE<DJ8£lf <£ D RNAIfllfc, iAllg^O^itt, -^"Rc^T:/^ 
R^TOEW**T*U#if-r A* -fey h<Z>3 ' 5*^8^43 tf<5 -S3* 

10 CCGCCTGATGAGTCCGTGAG (E#l#-5 7 ) 
ATCGAAGTCATGGTGGCTA (E 8 ) 
(;/□-:/) 
GACGAAACATGCATAGGC (E^l#-^ 9 ) 

^©rt-pcr oi**TES i tst. ^i*k rnxm^commmu. 

15 JENo. 2 5 7 5:1. 0 0 £ UfcJft'&CDffifcHit £ LT^t, 



1 





JH5(No. ) 






skii 


256 


0. 015 






257 


1. 00 


+ 




259 


<0. 002 






262 


4. 58 


+ 


gali 


233 


9. 15 






268 


<0. 002 





20 (1) 

Sk i ^S-7C7^tt#jg«©EBSSS (Neural tube closure defect) 

n^dt^TTfc$g^$nT^^(Berk, M. et al. Genes Dev. 11:2029-2039, 

1997) . ;£fSBJ^teU Ski d s -RNA^m h 7 >>x n y # V^77. 
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09) o 09 (D^fii-C^'T&OlZ, h^yXi/JL — vZ^OT. (TG) fc&l^T 

5 EE (3 8. 5%) ^Sfillt^SLfc (±IE^1 t>#^$tlfc^) „ * 
5 7u> hD-JVt bTf£$!!L7c j3#?^ h^^-if d s -RNA£3§J!-r 

3 h^>X^x-^^T^X (9 EE) T«> #^WSSS^«M^$n^:^o^o 

(2) Hg©^J&JI# 

10 (Colmenares, C. et al. , Nature Genet. 30:106-109, 2002) B *3§BJ#te, S 
kids -RNA^^Stl) h7>Xyx"7^^^X^E 1 0.5 ©Bt^fcjS 

WC^ir&o \z, h^>7.^i--/^Tr7 7. (TG) fcte^xm&OlSL&ifimft 
&}\zKmis~C^Z>Z\h1fifr-foZ>o 2EE© b5>Xz?^-y trffiffO)?^, 2 EE ( 

15 i o o %) &m&<D&&mj$.mi%&^isr£o ^^T^^>hn-j^iT^ 
ee) ag©io:^^^«m^$n^^-D^o 

(3) I«T£>tB]fo. 

20 *mwmte. Ski d s -RNA£fgi!!T& h^>Xv ? x~ */ £ 

-e©i±ijfii^®^T;i<i:^ii^b7t (01 i) 0 eii nzte^x, 

yfWX (TG) &tfs k i itfe^^v^x (ski"/") tM^tBlta.^^ 

25 

£k±<D (1) ~ (3) ©IS^f», Ski d s -RNA^^^iAL 

fch7>7yx-7^7^xd s k i mm^^xtmm^m^zsmmmsk^ 
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LfcSki ds-RNA^^^-©h7>X^iZ 7 ^7^tS, 3 8. 

CMV/Dt-^-}a^li$tl^^-^7^ trig's 
^37- (pCMV-jS-gal) £^tf h^>X> J ai-^^ V^X^f^Mbfco 
^r<DMM. pCMV-j3-ga 1 h =y >X S^at — y i?7^E 6 OCD 5 

^2 0'^UT(t E9-E1 2 0^»fc*^T*OSKiTO|l» (#M±& 

mm^ts) -Trts-x^z hzsy-wmmfimmzntc. z-omm 03. 3 

%, 2/6) tt, It^tpDECAP-Sk i h^y^-JaL-y 2-?rJ7, ( 

E 1 4~E 1 6 ^l:*^TiM$^t p DECAP-Sk i b^>X^^~ 
E 1 SBfSflKl&tfS pCMV-j3-ga 1 h7>X^xZy/77>)XE© 
M«^»tlT, pDECAP-iS-ga 1 J&>SWSL&5 0 211©^-^ 

Tfc*^T»*tt«**n«t^o& (TIB* 2 MS) . dCDtt*tt, pDECA 
P-S k i h^>X^x^^^v^XfC*5^Til^^nfeS^^\ Ski d s - 
RNAfcJ:t)«rft«jk:fl*jec$tifc>fe)©-e*D, Sid s-RNAia» 
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t^t»^#gf It&^aiSf^ P D E C A P - S k i h7>Xyx- 7 ^^ 

^n^^-^feo z\n\z, cMvyDt-^-^^siii^^twi^tt^ 
# b & ^ c <t \z m m -r & *j m # & & „ 



?§£J&|5g ^ _____ 



__3__H>jjc ****** BSM^ ^-gal^m 



pDECAP-Ski E9-E12 13 5/13(38.5%) 2/2(100%)' ND 

E14-E16E9-E11 2 0/2(0%) 2/2(100%) ND 

pDECAP-0-gal E9-E12 9 0/9(0%) ND ND 

pCMV-0-gal E15 6 0/6(0%) ND 2/6(33.3%) 

2 o/Ko%) 0/1(0% 1/1(100%) 



0 E10. 5E«OTK^^{C*Jtt-5Ski|gm 
(ND) fi|„fcL 

hf>>Xi>^-yS7-?ryxiZ&nz>ftmVkS k i mfc^<D%>MRZ£RN A i \Z 
&Z>Wm*M^Z>tz.#>\z, &T(DJ:?lz®.M<D'\^ b*-> U >-x;* 

RNA * fcin s i tu/W7'U^if-y a XMTUNEL^l 

1) ^b*rzs*)ymm f?g3^ 

2) ^etKtK^ 

3) 1 %X^> _-j&7# 

4) 5 0%x^y-;i/ ^2#7Isi 

5) 7 0%X^y-;i, _:ffi2#7[nj 

6) 9 0%l^/-jl, ^2#7EI 

7) 9 5%X^y-;i/ _;„2#7[II 

8) 10 0%x^y-;i/ M15^ 
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9) 10 0% 



—)V ^iS 15^ 



io) ioo%i^y- )V tsi5^ 

1 1) 3rzsU> mi&l 5# 
1 2) ^vl/> m& 15^ 
5 1 3) +yl/> 1 5^ 



in s i tu/wyj^ii-yaXl Butler, K. et al. (Methods, 200 
!S23#, p. 303-312) fcfE«©:&i*fc:ftoTfTo&. Sk i mRNAO^ffi 
10 \Z\Z, Sk ilfef©3' i^^yn-^iUTffflLfc. jyfctfHcKi, ^/B 
nc-Ski 3' T'n-^illit^fcfet:, ?!?7c-Sk i cDNAO 
M7 5 4- 2 2 2 3©fgH©7°^7.5 F£B amH I £fflV>TiS§TOtU iin 
^T7 RNA#U * 5— fcf^rffl^TfBiRbfcoOd clfef^tBfflCODCT'n 
— y«> gE^Nomura, T. et al. (Genes & Dev. , 19993s H13#, p. 412-423) 
15 fcS3«£nTV>£. 

TUNELSH 7-#V-is7?tm9l~tZ>tz.lsb\Z, rtT|R©T^ ) v-X 

^yh (in si t iiM^ta^y K Roche) 

20 R± (7)11^^^:^121 1 2 A~G^^To 0 1 2 A~GlC&^T, a tel?^^" 
^77,, blJpDECAP-i3-ga l^^Atfeh7>Xyi-7^'7^X, c 
tepDECAP-Sk i §«Alfc h7>7i?3L-v? dttSk i 

•7^7; (Ski"/") ^r^-To 012AS, mUWfr<D^T h * > U > - 

X^"> J >^'fe$:^-r 0 0 1 RNA in s i t u A-f :/ U ^-f if 

25 ->>a >^J;D^tH$nfe4'fl«^^iai^^43^^S k i mRNAfg^KEIl 
2 B) SlXOd c mRNAii (0 1 2 C) £^To HI 1 2DH ^fl^OTlIt 
I«Ottl±^$fflV^cTUNEL77t'f \Z£. 0Wilfe7^ 1 — ~>Xi|fflJ&£ 
^t. @12Eft BI©^V h^v-U >-X^-^>^-fe^^-To 012FH i 
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n s i t u/W^'jy-ff-ya >fc,k O^ffi LfcflllCl&ttS S k i mRNA 

01 2 A&^EK&tt^ TMBJ H U teSSzUB^, ri I Ij tefg 

Zii, roj teflgfa, TLj ttzk&ttflS^f. 
5 pDECAP-Sk iiAh7>^yxZ-^^!>^^Sk i^HT')^ ( 

Ski mRNAAJttaiSn^ofc (01 2 BCcSl^d) . WlWfc, j8 - g 
a 1 <Dd s - RNA^Alfch^^^iZy^T^XTOiiTeyXCtt 
^±&«£43t^Tte, Ski mRNA^I^ntt/ifc (HI 1 2 BCD aR^b 

10 ) . RT-PCRTfefllSRbfc (t 5 — *«5j*S&H) . 

Sk i ^»"7!7Xtj3l^ttIf OiSSttt, ^>5**;V#4 1 ^9 — 

if (Ode) IfefCMfjftt^S.!:, ^<£^©WM±£ifflJ!&£:fcttS7^ I — -> 
XCckoTgd). fOlfttt, S k i ifiOd c itfe^CDM a d^te^WJ$iJfc 
i&gT?&£££te«fcS (Nomura, T. et al. , Genes & Dev., 1999^, f§13#, p. 

15 412-423) c l^liOOd c »fc J F©&ffi'&38gia*> pDECAP-Sk i *SA h y 

>x^x.-y?^vxm(DWM±]&Mmz&^TbmmiEtLfz(m 1 2 cgdc) 0 

$£>Kl, Od c^U^;KOi6fVifB«^*ViTtt, SBJrtt:7# 1 — z/Xi&mmZ 
tltz (01 2D0cSl^d) c in6®ie*l:«koT, pDECAP-Sk i # 

(Young, R. W. , Anat. Rec. , 1985¥, Sd212#, p. 199-205) . m$z§H 
25 TVX<Dmz&\,*Tfe, E10. 5 OH#»iT7jca#:J3a, HflF, RtXEi&K:*^ 
TS k i mRNA^ffi^nfe (0 1 2 F©a) . pDECAP-Sk i MX h 
7>XyiZy^7>57MSk i Xm-WTsOmz&UTlZ, ±E»«fc:fett 
5Sk i mRNAW^;i/ttgfi:»'>UT^fc (0 12 FOcS^d) . CODS 
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mmmt-m.\sT. pDECAP-Sk i#Ah7>7yi->^7^^S 

re** (0i2G©cR^d) , m&M^V7.<Dmz&\,*T\zmmznt3iftviz < 
mi2G(Da) o *7c. s k i xm^vxmz&\,>T\$mifromffi®.7tf\ — -> 

5 n&J&*, pDECAP-Sk iiAh7>Xyx-7^-7^XE{:* 

^Tfcmil±iSil£nft:7^ofco Z.(Dmmz&\,*TfeS k i m R N 

A tf^g 1/ L T ^ § £ <h £ L T ^ £ 0 

^Hjtccko, iwftfe^/ *^^>sn& h^>x> ? i^^^»j^s.tx 

Tfflv^^-h^pJtgTfe^o $5i:*r*iRNA^^^-tt, rna^ 

25 
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If (D 15 ffl 

1. ETF© (a) ~ (c) : 

(a) J[^T<D (a-1) XU (a- 2) <Z>i&giB?iJ : 

5 (a-i) Bmmfc^-<D±u^v<it-m%:zi-\!-?z>m.mmm, x« 

(a- 2) (a-1) <DM&mmz1tiVmffi&)UmP\fr*>te%DNAtiX h 

(b) (a) (D&mm&uzitiLmmM'v&iOs ^-Dmmmommmn ; 

10 (c) JH^M^3-FU ±IB (a) <Z)i&«IB?iJ<h (b) ©J&SSB^J <h £ 

IIRNA (ds-RNA) tfmj&2?lZ> Z. <h £ Mi £ T £ > — *$lRNA^i| 

15 2. $£K:#U*^-i£l I m:/n^-^-£^if lf^^llB«0D 
-*ilRNA^gJi^^^- 0 

20 ;*#n^7-f;i,x (CMV) UiI^n^-^-t^§, IS^2X«3|B 
m00-*$lRNA^ig^^^- o 
5. ££K (a) ~ (c) (D^S@B^J<D±gSt^SBM^«JlCRNA^^^-r^@3 

m*<e;t5%<DT*$>z>. m^i~4<D\,^nfrimizmm<D—*mRNAmm 
25 6. &^MmmizRNA&wm-?z>mFwv#*?-i it^^siBm 

© - R N A 563^^ ? ^ - e 
7. (a) - (c) <D^SI3^J©T^^RNA^U^^-if^^lh^1±^) 

SB^j^^-tftjcoT"^^, m?$mi ~ s (D\,±-?tifr i mzMzm<D—*MRN Am 
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7 ie® © - *ii r n a mm ^ ^ ^ - 0 

9. (c) ©mSaa^J^@B^iJ#^2, 5Xli6l^ffe©Tfe§, 1 ~ 8 

10. swit^^mpjijieTT^^, ~9 (D^-rn^ intern 

11. gftitfcWS k i itfc^T&<£>, ItsR^ 1 ~ 9(DViTn^ l^^fHmcD 
-#g|RNA^3^^- 0 

10 12. SWae?©-WSk ilfe^5' ffl5 4 0 bp©^ra§, 
mi lfEliScW-^llRNA^ia^^-o 

1 3. gWMfe^O-2|s:0lRNA^^^i-^>^i:Sr#^<h-r-l)@Wjia^y y 9 

14. g^a^©-*0lRNA^m^MW^^T^, sf^l3IE«Jc©a 

15 i^ae^/ ^^>»= 

15. -*flRNA^^^^-^A$nfc, a^jlfe^©-2|s:$lRNA$^ 
1 6. -*aiRNA^^^^-^|f^l ~ 1 2(DVi-rn^l«^^$n^> : b 

19. iw^^^t^s, m^i 3-i 8<D^-ftifrimiz$zm<Dgmm.fe 

33 



WO 2004/039973 



PCT/JP2003/013855 



2 o. gftmfcT<D-*mRNA*^m-tz>-*mRNAm3M^t7?-%mAi,, 

2 4.ifrM^^X7?&^Ig3fc:gi2 0-2 3 OViftl* 1 ^JC|B«c0^m^^„ 
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12 



pDECAP-Ski (540 bp) 5'c5\_ 

pDECAP-Luc (518 bp) 3 .-^ , 

pDECAP-p-gal (502 bp) E1 540 > 518 - 502 bp 

cfv fc 

pDECAP-LucS 



pCMV-gali aAaa ^- 



502 bp 



3' 



5. 1 518 bp 1 
pDECAP-LucAS cfV ^ 3' 

v'lntron 

pCMV-LucS 5' m 7 G-^ ► AAA A 3. 

V' Intron 
5' m 7 G— 
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-114 
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me 






A 








SKI- 


<$8# $Sfe M 


SI 


GAPDH - 


■ 







7$f/74y>Dj3s*D&(DB#F(l1(#) 0 90 0 90 0 90 



B 



100 



G 
< 

cr 
E 




10 
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— 1 1 — 
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SEQUENCE LISTING 

<110> Oriental Yeast Co. , Ltd . 
RIKEN 

<120> A process for producing a knock-down animal by introduction of 
a vector expressing a double-stranded RNA 

<130> PH-1885-PCT 

<150> JP 2002-314764 
<151> 2002-10-29 

<160> 9 

<170> Patentln version 3. 1 

<210> 1 

<211> 540 

<212> DNA 

<213> Mus musculus 

<400> 1 

atggaagctg cagcggccgg ccggggcggc ttccagcagc ccgggctgca gaagacgctg 60 
gagcagttcc acctgagctc catgagctcg ctgggcggcc cggccgtttc tcggcgcgct ' 120 

gggcaggagg cctacaagaa ggagagcgcc aaggaggcgg gtgcggccac agtgccggcg 180 

ccggtgccca ctgccgcgga gccgccgccc gtgctgcacc tgcctgccat ccagccgccg 240 

ccgcccgtgc ttcccgggcc cttcttcatg ccgtcggacc gctccaccga gcgctgtgag 300 

accgtgctgg aaggggagac catctcttgt ttcgtggtgg gaggtgagaa gcgtctgtgc 360 

ctgccgcaga tcctcaactc ggtgctgcgc gacttctcac tgcagcagat caactccgtg 420 

tgcgatgagc tgcacatcta ctgctcgcgc tgcaccgccg accagctgga gatcctcaaa 480 

gtcatgggca tcctgccctt ctccgcgccc tcctgcgggc tcatcaccaa gacggacgcc 540 
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<210> 2 

<211> 12 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 2 
ggtgcgcata tg 

<210> 3 

<211> 79 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 3 

ctgcagctcg agatgcatgt cgcggccgcc tccgcggccg cctgatgagt ccgtgaggac 
gaaacatgca taggctagc 

<210> 4 

<211> 47 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 4 

ggcccttatc agggcctctg gccttggggg agggggaggc cagaatg 

<210> 5 

<211> 12 

<212> DNA 

<213> Artificial 
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<220> 



<223> synthetic oligonucleotide 



<400> 5 
tttaccgggc cc 



12 



<210> 6 

<211> 12 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 6 

tatcggcata tg 12 

<210> 7 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 7 

ccgcctgatg agtccgtgag 20 

<210> 8 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 8 

atcgaagtca tggtggcta 19 
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<210> 9 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 9 

gacgaaacat gcataggc 
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